Development of a novel influenza A antiviral assay.
Traditional methods used to monitor influenza infection typically require 2-5 days to perform, prompting a need for more rapid and quantitative methods for monitoring viral infection in 96-well formats. Such assays would find application in high-throughput screening for novel antiviral agents. A new method, based on branched DNA (bDNA) technology, is described for the specific detection of negative strand RNA of influenza A strains using a set of oligonucleotides designed for the A/PR/8/34 nucleoprotein (NP) transcript. By detecting the genomic strand, this signal amplification assay is appropriate for monitoring the kinetics of viral replication. Assay performance was monitored following infection of MDCK cells. The assay exhibited high reproducibility, good sensitivity over a range of multiplicity of infection and has a lower limit of detection of approximately 5 x 10 (5) RNA copies. Designed to quantitate the H1N1 strain A/PR/8/34, the assay also detects other influenza A subtypes, but not the evolutionarily more distant strain B/Yamagata/16/88. Validation as an antiviral assay was demonstrated with two influenza antivirals, zanamivir and rimantadine. The EC(50) values calculated following bDNA detection for zanamivir (265 nM) and rimantadine (9.4 microg/ml) in A/PR/8/34 infection correlate closely to data previously reported from visual CPE determinations, neutral red dye uptake and plaque assays, respectively. The advantages over the more time-consuming traditional assays suggest that the influenza bDNA assay is applicable to rapid screening of compound collections for antiviral activity.